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Effects of soil temperature and humidity on soil respiration rate under Pinus sylvestriformis forest. LIU
Ying'2, HAN Shijie!, HU Yanling®, DAI Guanhua® (M nstitute of Applied Ecology, Chinese Academy of Sci-
ences , Shengyang , 110016, China ;> Graduate School of Chinese Acadeny of Sciences, Beijing 100039, China ;
3 Research Station of Changbai Mountain Forest Ecosystems, Chinese Academy of Sciences, Erdaobaihe 133613,
China).-Chin.J. Appl . Ecol .,2005,16(9) : 1581 ~1585.

Employing root-wrenching method and LI-6400-09 soil respiration chamber, this paper measured the diurnal
changes of soil respiration rate with and without roots in situ on June 17, August 5, and October 10, 2003. The
seasonal changes of soil respiration were also measured from May to September, 2004 . The results showed that
both the total and the root-wrenched soil respiration appeared single diurnal pattern, with the peaks presented
during 12:00~14:00. The diurnal fluctuation of soil respiration on August 5 was smaller than that on June 17
and October 10. There were also obvious seasonal changes in total and root-wrenched soil respiration, as well as in
root respiration, which were higher from June to August but lower in May and September. The average total soil

respiration, root-wrenched soil respiration, and root respiration were 3.12,1.94 and 1.18 pmol CO;*m

-2.5—1

respectively, and the contribution of roots to total soil respiration ranged from 26.5% to 52.6% from May to

September, 2004 . There were exponential correlations between respiration rate and soil temperature, and linear
correlations between respiration rate and soil humidity. The Q;o values were 2.44,2.55 and 2.27 for total soil

respiration, root-wrenched soil respiration, and root respiration, respectively. The effect of soil temperature on
root-wrenched soil respiration was lager than that on total soil respiration and root respiration. Soil humidity had

a larger effect on total soil respiration than on root respiration and root-wrenched soil respiration.

Key words Pinus sylvestriformis, Soil respiration rate, Soil temperature, Soil humidity.
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2 HRMEEHTHE

2.1 BIRHEXERL

REBIERK B W (Pinus sylvestriformis )P #H1T . B
EAMEREEAE K G W =8 GRS R 5 b ROR
JR(42°24'N, 128°28'E, MK &£ 690 m), E A% 100 hm?, B
BHEERP, BMEPFH, B8 KR EMA. g LRy —, £
HE&W2 3B, FTABRKOMAMNK, SHAK 0.8, FHRE
14.86 m, M2 4 16.87 cm, FHIH B 1 653 #k - hm 2,
AP EREL 300 m* hm ™2 MARFETE 4 m, BH 40%,
R EEFT T (Lespedeza bioolor )« BLZE (Rhamnus
dahurica ) N BZE(RR . pauciflorus) B T F ( Evonyntus
pauciflorus) ¥ B Z % (Lonicera ruprechtiana) 1B H BH
F(Rubus malumuranus) % ERBEEEH 40% EH, &
&M EHEE(Corex spp. ) KM TE(Spodiopogon sibiricus) /N
M ( Deyeuzia angustifolia ) JAFE 3 ( Saussurea japonica)
L ( Bupleurnm chinense) %.

ZHEBRENZHMAWRTREESR FE2TEE
ZEY BERULH, AEGREE, LFTBK BHTES.
FEHKF3.9C, EHRFMRE 700.5 mm. TEHEFE XL
KEMLEira Rkt L ER SWHEE Rt aR
K, BHERE R, BKeE 2 BKERER, pH EHATE 4.2
~4.9.
2.2 ERFE
221 TEFREZRRE KARMUREESAT 30 om
BLEHI R, 30 cm ITFJLFRASAT. F 200345 A 158
TR MBI 5 A 30 om A A, B YT, AR

£10.5 m(5ERREARHRDHEHE, BIMETFFIK
B—1MH210.5 com K 4.5 cm B L3R, —BBFIE G A LI-
6400 Yo & T R 2 (L (A HF L IBRPIRE ), T 2003 &£ 6 A 17
H.8ASHM10 H10 A 8:00~16:00, 2 h EER
TRy R # T 2004 4E 5~9 A #H1F LR
REZRHEFELRE, HE5H 9.00~11.00 ME—K. R
BIEFSEMERN T RPRAZEITERERE T HE
R IR f) TR

222 FEETFHE L85 cm BB L6400 Y641
RO EASREHFHRERE NS, LERFEH TDR Hl5.
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K.XBHTALET 2003 4 5 A 15 B BRI%T,
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R 2R P U ) S0 R SRR /S, BT AR S Y SR IR R K
I anp iRy 2RI K.
3.2 KEMAKIEPRRERMBENEHEL

o B bR e A 8 P R 53 R B AR R 9 R
FRENZHRLES(E 2) EENZRE, -
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AR R EN B ERANREN BRI, 6
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BEAERFIEER . 28 8 e R
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BAE 6 AT A]. 58 5 v % 3 3K M AR - 4 R I
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pmol CO,*m ™ 2+s71,
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Fig. 1 Diurnal changes in soil respiration rate and temperature in different period.
A:6 A June;B:8 A August; C:10 A October. 1)Hi#R 1 HEFEH 3 & Root-severed soil respiration rate; 2) 1 88 S PF 0% 3 & Total soil respiration rate;

3) L MEBEF Soil temperature; 4) K SIRAE Air temperature. T [A] The same below.
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Fig. 2 Seasonal changes in soil respiration rate and temperature.
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Fig.3 Seasonal changes in root respiration rate and the contribution of
root respiration rate to total soil respiration rate.
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Fig.4 Response of soil respiration rate to soil temperature(A) and humidity(B).

a) - ME 0% 1% 53 K Total soil respiration rate; b) B AR - 8 PR 1  #. Root-severed soil respiration rate;c) R R 2 root respiration rate.
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